Abstract. Behavioural differences that prevent between-population mating are evolutionarily important if they decrease gene flow and thus facilitate further differentiation. Sexual incompatibility and divergence of mate recognition systems were tested between three geographically isolated populations of the North American mountain dusky salamander, Desmognathus ochrophaeus (Amphibia: Plethodontidae). Significant sexual incompatibility was detected in all pair-wise comparisons between these populations; thus mating was assortative with respect to population. Ethological analyses of the contents of within-population courtship encounters revealed significant quantitative differences between populations in five of 10 behavioural scores. These results support the hypothesis that individuals from isolated populations of D. ochrophaeus do not recognize one another as potential mating partners.
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The Association for the Study of Animal Behaviour
Differences between taxa that result in sexual incompatibility due to failure of mate recognition are of pivotal significance in understanding the earliest stages of population divergence that may result in speciation (Otte & Endler 1989) . Although not all contemporary species concepts' stress the importance of so-called reproductive isolation among taxa, all share the notion (explicit or otherwise) that species represent gene pools or lineages that are free to evolve along independent trajectories (reviewed by Coyne 1994). An inability to recognize individuals from an alien taxon as potential mates facilitates such independent evolution by reducing, if not halting, gene flow.
A topic of intense debate is whether differences in courtship and mating behaviour patterns that confer sexual incompatibility between taxa may evolve in geographical isolation or require the reinforcing influence of natural selection in sympatry (Howard 1993) . In plethodontid salamanders of the genus Desmognathus (subfamily Desmognathinae), significant levels of sexual incompatibility may occur between allopatric populations, resulting in strong assortative mating. Of necessity, these populations must differ in aspects of their sexual repertoire. In addition, differences between such populations could not have evolved through reinforcing selection due to their geographical isolation (reviewed by Maksymovitch & Verrell 1993) .
The most fully investigated taxon in this respect is the mountain dusky salamander, D. ochrophaeus.
Ranging throughout the Appalachian Mountains of eastern North America from Quebec to Georgia, populations of this salamander are scattered at higher elevations in the southern part of the range (Tilley et al. 1978) . These populations are considered to be conspecific (Conant & Collins 1991) . Significant levels of sexual incompatibility are evident between disjunct populations in North Carolina and Virginia, separated by geographical distances as small as 31 km and Nei genetic distances as low as 0.116 (Tilley et al. 1990) . In an attempt to identify the proximate mechanism(s) by which inter-population encounters fail to result in successful mating, Verrell & Arnold (1989) 
